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Description 

The present invention relates to a method and 
apparatus for distributing filaments from a spun 
filament bundle of the type as described in the 5 
preambles of claims 1 and 11. 

Nonwoven fabrics can £e made from spun 
filaments by passing freshly extruded filaments on 
a stream of air through a plurality of filament dis- 
tribution devices to transport the filaments onto a 10 
moving conveyor screen or belt where a nonwoven 
web is formed as the conveyor moves past the 
filament distribution devices. The - nonwoven web 
can then be bonded, utilizing any one of a variety 
of known methods, to produce an integrated web or is 
fabric. 

To obtain nonwoven webs of high quality, it is 
important that the filaments being supplied to the 
moving conveyor be separated from each other so . 
that they can be uniformly distributed onto the 20 
moving conveyor. It is known in the prior art that 
transporting the spun filaments by a stream of 
turbulent air will tend to separate the filaments from 
each other to a certain degree, jns also known that 
separation of ^P"n^jaments_ can" be achieved bv 25 
the ^j[catjor^ 

corona discharge, to the fila ments "prior" to sup-" 
ptym g the filam ent onto the moving conveyor^ " 
^~~Meiftods and apparatusses of the above de- 
fined type using air and/or application of electro- 30 
static charge to the filaments are shown in US-A-3 
766 606, EP-A-150 024 and EP-A-10 756. 

One of the problems encountered in forming a 
nonwoven web from spun filaments is achieving 
adequate filament separation so that the filaments 35 
can be uniformly distributed onto the conveyor. If 
the filaments laid down to form the web stick 
together, entangle with other filaments or are laid 
onto the nonwoven fabric too close to other fila- 
ments, the web will have a nonuniform, rope-like to 
appearance which is unsightly and undesirable. 

Another problem that is encountered in non- 
woven web formation is the interaction between 
adjacent filament distribution devices which are 
normally provided in series to form a nonwoven 45 
web onto the moving conveyor. These adjacent 
distribution devices may adversely affect the uni- 
form distribution of filaments because the turbulent 
flow of air from each device tends to interfere with 
the flow of air from adjacent devices. & 

Another problem that arises in utilizing an elec- 
trostatic charge to enable filament separation in 
forming a nonwoven web is providing the electro- 
static charge uniformly to each individual f lament 
If the electrostatic charge is applied to a bundle of 55 
filaments, those filaments on the surface of the ' 
bundle will receive a substantially greater charge 
tnan tnose filaments at the interior of the bundle 



This will result in a nonuniform application of 
charge to the filaments and thus inadequate 
spreading. 

A further problem in forming nonwoven webs 
by the use of a pneumatic filament distribution 
device is the tendency of individual filaments to 
become entangled with one another, thus prevent- 
ing the effective separation and spreading of the 
filaments. Because of this tendency for filament 
entanglement, lower air rates are often required, 
which means that fewer filaments per device can 
be supplied to the conveyor and thus a greater 
number of filament distribution devices are required 
to form the nonwoven web. 

A problem in forming nonwoven webs by the 
use of standard tubular distribution devices is that 
the pattern or "footprints" formed by the devices 
on the moving conveyor tend to become elongated, 
due to aerodynamic effects created by the proxim- 
ity of adjacent devices, in the direction of conveyor 
movement (machine direction) causing filaments to 
be oriented predominantly in that direction. Non- 
woven fabrics made by such processes thus tend 
to be weak in the direction perpendicular to the 
conveyor (cross direction) due to lack of orientation 
in that direction. 

It is an object of the present invention to pro- 
vide a device and method for uniformly distributing 
filaments from a spun filament bundle onto a mov- 
ing conveyor. 

It is another object of the invention to provide a 
filament distribution device that allows a higher air 
flow rate to be utilized without filament entangle- 
ment and thus a greater number of filaments per 
device can be uniformly distributed onto a moving 
conveyor. 

It is also an object of the invention to provide a 
device and method for pneumatically separating 
filaments from a spun filament bundle while mini- 
mizing the amount of air that interferes with adja- 
cent devices. 

ft is another object of the invention to provide a 
device and method for applying an electrostatic 
charge to separate filaments from a spun filament 
bundle. 

It is also an object of the invention to provide a 
device and method for enabling an electrostatic 
charge to be uniformly applied to substantially all 
the filaments from a spun filament bundle. 

It is a further object of the invention to provide 
a jilament distribution device having adjustable de- 
flector^Jateswnich enables different' = f^eTcTspu7T 
filament bundles to be uniformly distributed onto a 
moving conveyor. 

It is a further object of the invention to provide 
a Tilament distribution device capable of adjustable 
orientation with respect to the receiving conveyor 
to enable filament layers to be distributed at vary- 
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ing angles onto the conveyor. 

It is a further object of the invention to provide 
a process for producing spunbonded nonwoven 
fabrics that have a machine direction to cross di- 
rection tensile strength ratio less than about 1.5. 

It is a further object of the invention to provide 
a spunbonded nonwoven fabric that has a uniform 
appearance and a machine direction to cross direc- 
tion tensile strength ratio less than about 1 .5. 

AdditionaJ objects and advantages of the inven- 
tion will be set forth in the. description which follows 
and in part will be obvious from the description, or 
may be learned by practice of the invention. The 
objects and advantages of the invention may be 
realized and obtained by means of the instrumen- 
talities and combinations particularly pointed out in 
the appended claims. 

The present invention as claimed in claim 1 
provides an apparatus for providing uniformly dis- 
tributed filaments from a spun filament bundle. This 
apparatus includes fiber transfer means for receiv- 
ing and pneumatically transporting spun filament 
bundles. First and second deflector plates are at- 
tached to the fiber transfer means and disposed in 
substantial face-to-face relation to each other. The 
fiber transfer means includes an entrance and an 
exit. The deflector plates extend beyond the exit of 
the fiber transfer means to form a filament transfer 
channel between the first and second deflector 
plates. The filament transfer channel has an exit 
adjacent to an end of the second deflector plate. 
The first deflector plate has a length extending 
beyond the exit of the filament transfer channel. 
The filament transfer channel has a width that 
tapers in the direction of filament flow from the 
fiber transfer means exit to the exit of the filament 
transfer channel. The apparatus may also further 
include electrostatic charging means disposed be- 
yond the filament transfer channel exit. The electro- 
static charging means include at least one charging 
pin for uniformly applying an electrostatic charge to 
the filaments as they exit the filament transfer 
channel. 

The present invention, as claimed in claim 11, 
also provides a method for providing uniformly 
distributed filaments from spun filament bundles. 
The method includes transporting spun filament 
bundles pneumatically through fiber transfer means 
to a filament transfer channel and spreading and 
separating the spun filament bundles by directing 
them in a current of air through the filament trans- 
fer channel to form a thin layer of separated, 
spread filaments. The filament transfer channel is 
defined by two deflector plates in substantial face- 
to-face relation with each other. The deflector 
plates are oriented so that the filament transfer 
channel has a tapered width, with its greatest width 
at the exit of the fiber transfer means and its 



narrowest width at the exit of the filament transfer 
channel. The method may also further include ap- 
plying a uniform charge to the separated spread 
filaments after they exit the filament transfer chan- 
5 nel so that each filament is provided with substan- 
tially the same amount of charge. 

As a further development of the present inven- 
tion a method for producing a nonwoven spunbon- 
ded fabric having a machine direction to cross 
10 direction tensile strength ratio less than about 1.5 is 
provided. The process includes providing a plural- 
ity of the above described filament distribution de- 
vices above a moving conveyor. The process also 
includes extruding a thermoplastic polymeric ma- 
75 terial through a plurality of spinnerettes to form a 
plurality of spun filament bundles. 

The process also includes transporting the plu- 
rality of spun filament bundles through a plurality of 
the filament distribution devices of this invention to 
20 form a plurality of thin layers of separated fila- 
ments. The process further includes depositing the 
separated filaments onto the moving conveyor at 
selected angles to form a web followed by bonding 
the web to form a nonwoven spunbonded fabric. 
25 The plurality of thin layers of separated filaments 
are deposited onto the moving conveyors at angles 
sufficient to enable the formation of a nonwoven 
spunbonded fabric having a machine direction/ 
cross direction iensile strength ratio less than about 
30 1.5. 

The method of the present invention provides a 
nonwoven spunbonded fabric having a uniform ap- 
pearance and having a machine direction/ cross 
direction tensile strength ratio less than about 1 .5. 
35 The accompanying drawings, which are incor- 

porated in and constitute a part of the specification, 
together with the description, serve to explain the 
principles of the invention. 

Figure 1 is a diagram illustrating one side view 
40 of the apparatus of the invention. 

Figure 2 is a diagram illustrating a side view of 
the apparatus of the present invention rotated 90 • 
relative to the apparatus illustrated by Figure 1. 
Figure 3 is a diagram illustrating an end view of 
45 the apparatus of the present invention. 

Figure 4 is a diagram illustrating a prior art 
process for producing a nonwoven spunbonded 
web. 

Figure 5 is a diagram illustrating one embodi- 
so ment of the process of the present invention for 
producing a nonwoven spunbonded web. 

Reference will now be made in detail to the 
present preferred embodiments of the invention, 
examples of which are illustrated in the accorn- 
55 panying drawings. 

In accordance with the present invention, there 
is provided an apparatus for providing uniformly 
distributed filaments from a spun filament bundle 
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including fiber transfer means for receiving and 
pneumatically transporting spun filament bundles 
and first and second deflector plates attached to 
the fiber transfer means and disposed in substan- 
tially face-to-face relation to each other. As em- 
bodied in Figure 1, the apparatus 10 for providing 
uniformly distributed filaments from a spun filament 
bundle includes fiber transfer means shown in Fig- 
ure 1 as fiber transfer tube 12. Spun filament 
bundles freshly produced from extrusion devices 
(not shown) are provided to a fiber transfer tube 
entrance 14 and are transported by a high velocity 
stream of air through fiber transfer tube 12 to fiber 
transfer tube exit 16. 

First and second deflector plates 1 8 and 20. as 
shown by Figs. 1 and 3. may be attached to fiber 
transfer tube 12 by a holding bracket 29 attached 
to fiber transfer tube 12 by screws 31. Holding 
bracket 29 includes clevises 28 which engage with 
pins 30 In first and second deflector plates 18 and 
20 to allow adjustable engagement of first and 
second deflector plates 18 and 20 to fiber transfer 
tube 12. In addition, first and second deflector 
plates 18 and 20, as shown in Fig. 1, may include 
set screws 26 which can be adjusted into contact 
with bracket 29 on fiber transfer tube 12. Set 
screws 26 can be utilized to adjust the angle of 
orientation of first and second deflector plates 18 
and 20 relative to fiber transfer tube 12. First and 
second deflector plates 18 and 20 may also be 
further secured in place by extension springs 27, 
which enable easy access to the internal surfaces 
of first and second deflector plates 18 and 20 for 
cleaning. 

in accordance with the invention, the first and 
second deflector plates are disposed in substantial 
face-to-face relation to each other and extend be- 
yond the exit of the fiber transfer means to form a 
filament transfer channel. Tne filament transfer 
channel has an exit adjacent to an end of the 
second deflector plate, with the first deflector plate 
having a length extending beyond the exit of the 
filament transfer channel. As embodied by Fig. i 
first deflector plate 18 and second deflector plate 
20 extend beyond fiber transfer tube exit 16 to 
form filament transfer channel 22. Filament transfer 
channel 22 has a filament transfer channel exit 24 
which is adjacent the end of second deflector plate 
20. First deflector plate 18 extends beyond filament 
transfer channel exit 24. 

In accordance with the invention, the filament 
transfer channel has a width that tapers in the 
direction of filament flow from the fiber transfer 
means exit to the exit of the filament transfer 
channel. As embodied by Fig. i, filament transfer 
channel 22 tapers in the direction of filament flow 
.from fiber transfer tube exit 16 to filament transfer 
channel exit 24. The tapered width of filament 



transfer channel 22 in the direction of filament flow 
acts to direct the high velocity flow of air toward 
filament transfer channel exit 24 to minimize turbu- 
lence which can cause entanglement of individual 
5 filaments. 

First and second deflector plates 18 and 20 are 
preferably rectilinear in shape. First deflector plate 
18 preferably has a length ranging from 15 cm (6 
inches) to 30 cm (12 inches), a width ranging from 
io 7 cm (3 inches) to 11 cm (4 1/2 inches) and a 
thickness ranging from 3 mm (1/8 inch) to 9.5 mm 
3/8 inch. Second deflector plate 20 preferably has 
a length ranging from 10 cm (4 inches) to 20 cm (8 
inches), a width ranging from 7 cm (3 inches) to 11 
75 cm (4.5 inches) and a thickness ranging from 3 
mm (1/8 inch) to 9.5 mm (3/8 inch). First and 
second deflector plates 18 and 20 should be made 
out of a conductive material. One example of such 
a conductive material is stainless steel. The internal 
20 surfaces of first and second deflector plates 18 and 
20 may also be coated with a wear resistant ma- 
tenaL Fiber transfer tube 12 preferably has an 
tnsjde diameter ranging from 9.5 mm (3/8 inch) to 
16 mm (5/8 inch) and is preferably composed of 
25 stainless steel. 

The present inventors have found that the de- 
gree of filament entanglement in the apparatus of 
the invention can be minimized, and thus a maxi- 
mum flow of air can be utilized without filament 
30 entanglement, by adjusting the angle of orientation 
between first and second deflector plates 18 and 
20 to achieve optimum performance. It has been 
found that first deflector plate 18 should be ori- 
ented at an angle ranging from -5- to +14* with 
35 respect to a vertical plane. A positive angle as 
used herein represents an angle with the vertical 
plane in the direction towards the opposing deflec- 
tor plate while a negative angle denotes an angle 
between the plate and the vertical plane in the 
40 direction away from the opposing deflector plate. It 
has been found that second deflector plate 20 
should preferably range from 0" to +18* with 
respect to the vertical plane. A preferred embodi- 
ment which has been found to achieve advanta- 
«s geous results is first deflector plate 18 oriented + 
7 ■ io the vertical plane and second deflector plate 
20 oriented + 7* to the vertical plane (shown by 
1). A particularly preferred embodiment 
achieving optimal results is first deflector plate 18 
so oriented parallel to the vertical plane and second 
deflector plate 20 oriented + 14- to the vertical 
plane. By adjusting the orientation of first and sec- 
ond deflector plates 18 and 20. it may be possible 
with the apparatus of the invention to transport up 
55 to 300 filaments per tube to a moving conveyor 
without substantial filament entanglement. This re- 
presents a substantial increase over the prior art 
methods and results in the use of fewer devices 
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and thus increased process efficiency. 

In accordance with a preferred embodiment of 
the invention, the apparatus for providing uniformly 
distributed filaments from a spun filament bundle 
also may include electrostatic charging means dis- 
posed beyond the filament transfer channel exit 
The electrostatic charging means inc ludes at least 
one chargjngpin for uniformly applying ari~eiectro- 
static charge to the jjjarg ents as f rTey~exrT the 
filament transfer chan nel. The electrostatic charg- 
ing means may function as an additional separation 
stage. The electrostatic charging means, embodied 
herein as shown by Figs. 1 and 2, may consist of a 
corona discharge assembly device 32 which prefer- 
ably comprises a housing made of plexiglass. Cor- 
ona* discharge assembly device 32 can be attached 
to second deflector plate 20 by screws 38. Corona 
discharge assembly device 32 preferably includes 
at least one metal bar 36 each embedded therein. 
It is preferred to utilize two metaJ bars 36. Metal 
bars 36 each include a plurality of charging pins 
34. Charging pins 34 are preferably evenly spaced 
from one another in rows perpendicular to the 
direction of the filament flow are preferably com- 
posed of sharpened monel. Metal bars 34 can be 
attached to high voltage cables 40 for providing 
electrostatic charge to charging pins 34. It may be 
advantageous to provide a different voltage to each 
row of charging pins 34. The area bounded by first 
and second deflector plates 18 and 20 beyond 
filament transfer channel exit 24 is shown in Fig. i 
as electrostatic charg ing area 42. 

In accordance with the invention, a method is 
provided for uniformly distributing filaments from 
spun filament bundles, including transporting spun 
filament bundles pneumatically through fiber trans- 
fer means to a filament transfer channel and 
spreading and separating the spun filament bun- 
dles by directing them in a current of air through 
the tapered filament transfer channel to form a thin 
layer of separated, spread filaments. The rate of air 
flow through fiber transfer tube 12 preferably 
ranges between 15-45 standard cubic feet per 
minute. The high veiocrty stream of air flowing 
through fiber transfer tube 12 acts as an initiai 
separation stage to separate the individual fila- 
ments from the spun filament bundle. Individual 
filaments which have been separated to a certain 
degree by the flow , of high velocity air through 
filament transfer channel 22 exit filament transfer 
channel 22 at filament transfer channel exit 24. 
Filament transfer channel exit 24 should be wide 
enough to allow individual filaments to exit filament 
transfer channel 22 without plugging filament trans- 
fer channel exit 24 : and should be narrow enough 
so that bundles of filaments cannot exit, i.e., only 
substantially individual layers of filaments should 
be allowed to pass from filament transfer channel 



22. It has been found by the inventors that the 
optimum width of filament transfer channel 24 is 
preferably 1.5 mm - 4.8 mm (1/16 n -3/16"), wrth the 
most preferred width being approximately 3 mm 
5 (1/8 inch). 

In accordance with a preferred embodiment of 
the invention, a method is provided which may aJso 
include applying a uniform charge to the separated, 
spread filaments after they exit the filament transfer 
w channel so that each filament is provided with 
substantially the same amount of charge. The opti- 
mum width of filament transfer channel 24 is se- 
lected so that a thin layer, preferably a single layer, 
of individual filaments will enter electrostatic charg- 
es ing area 42 whereby a uniform electrostatic charge 
can be applied to each filament. If several layers of 
filaments are allowed to exit at filament transfer 
channel exit 24, the application of electrostatic 
charge from charging pins 34 may only be effec- 
20 tive in charging those filaments on the outside of 
the bundle. Thus, the present invention enables a 
uniform charge to be applied to the individual fila- 
ments in electrostatic charging area 42. 

As the filaments pass by charging pins 34 in 
25 electrostatic charge area 42, a high voltage electro- 
static charge between charging pins 34 and con- 
ductive first deflector plate 18 is provided to the air 
and to the filaments in electrostatic charging area 
42. This electrostatic charge causes adjacent fila- 
so ments to repel each other which insures that the 
filaments exiting the electrostatic charge area 42 
are separated and thus have a uniform spread. In 
order to provide adequate charge to the filaments, 
it is preferred that electric cables 40 provide an 
35 electrostatic charge ranging from 15,000 - 40,000 
V. A DC current supply is normally used to supply 
the electrostatic charge and charging pins 34 
should have either a positive or negative charge 
depending upon the type of filaments. Fibers such 
<o as nylon and rayon should have a positive charge. 
It is believed that fibers such as polyesters and 
acrylics may have either a positive or negative 
charge. Polypropylene fibers should have a nega- 
tive charge. 

«s As disclosed in Fig. 5, each apparatus 10 for 

providing uniformly distributed filaments from a 
spun filament bundle can be utilized in combination 
with a plurality of similar apparatuses 10, located in 
rows, to provide the filaments onto a conveyor 44 
so moving below the plurality of apparatuses 10 to 
form a nonwoven web. The apparatuses 10 are 
vertically oriented and can be located above the 
conveyor 44 in a plurality of rows. First and second 
derlector plates 18 and 20 prevent the flow of high 
55 velocity air from each apparatus 10 from interfering 
with the flow of high velocity air from adjacent 
apparatuses. 
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As disclosed in Fig. -4, prior art processes for 
producing nonwoven spunbonded fabric utilized a 
plurality of spinnerettes 50 to draw down continu- 
ous filaments to attenuators 52 and extension tubes 
54 which provide the filaments by high velocity air 
onto a moving conveyor 55. The attenuators 52 
■ and extension tubes 54 are c arranged side by side 
along the cross direction of the conveyor 56 and 
the flow of air from the attenuators 52 and exten- 
sion tubes 54 forms a pattern or footprint 58 on 
conveyor 56. Footprints 53 overlap one another on 
conveyor 56 to enable the deposition of filaments 
onto conveyor 56 to form a nonwoven web. Foot- 
prints 58 issued by prior art attenuators 52 and 
extension tubes 54 are elongated in the machine 
direction due to aerodynamic effects from adjacent 
devices which causes filaments to be crienied on 
conveyor 56 primarily in the machine direction 
(MD). Fabrics made from such processes tend to 
be weak in the cross direction (CD) due to the lack 
of filament orientation in that direction and thus the 
tensile strength ratio of the machine direction to the 
cross direction becomes very large. 

In accordance with the invention, a method is 
provided for producing a nonwoven spunbonded 
fabric having a machine direction to cross direction 
tensile strength ratio less than about 1.5. The meth- 
od indudes providing a plurality of the apparatuses 
of the invention above a moving conveyor, extrud- 
ing a thermoplastic polymeric material through a 
plurality of spinnerettes to form a plurality of spun 
filament bundles, transporting the plurality of spun 
filament bundles through a plurality of the ap- 
paratuses of the invention to form a plurality of thin 
layers of separated filaments, depositing the sepa- 
rated filaments onto the moving conveyor at se- 
lected angles, and bonding the filament web to 
form a nonwoven spunbonded fabric. The pluraJity 
of thin layers of separated filaments are deposited 
onto the moving conveyor at angles sufficient to 
enable the formation of a nonwoven spunbonded 
fabric having a MD/CD tensile strength ratio Jess 
than about 1.5. 

As embodied by Fig. 5, a plurality of the ap- 
paratuses 10 of the invention are provided above a 
moving conveyor 44 which may be a belt or a wire. 
Each apparatus 10 is attached to fiber transfer 
means 12 as described earlier herein. Fiber trans- 
fer means 12 preferably is a fiber transfer tube. 
The plurality of fiber transfer tubes are attached to 
spinnerettes (not shown) which receive extruded 
thermoplastic polymeric material from extruders 
(not shown). The spinnerettes convert the extruded 
polymer into spun filament bundles. These spun 
filament bundles are then transported by high ve- 
locity air through the apparatuses 10 of the inven- 
tion as described earlier herein. Apparatuses 10 
separate the spun filament bundles into individual 



filaments and they exit apparatuses 10 as thin 
layers of separated filaments. These thin layers of 
separated filaments are deposited onto moving 
conveyor 44 in patterns or footprints 60. Footprints 
s 60 are in the shape of elongated ellipses with the 
long diameter of the ellipse corresponding to the 
length of filament transfer channels of apparatuses 
10. Utilizing a plurality of apparatuses 10 arranged 
side by side in a plurality of rows enables a wide 
70 nonwoven spunbonded web to be formed by over- 
lapping footprints 60 on moving conveyor 44. 

Footprints 60 can be formed on moving con- 
veyor 44 af various angles between the long axis of 
the ellipse and the cross direction. This angle Is 
75 shown by e in Fig. 5. By rotating apparatus 10 
about fiber transfer means 12 as described earlier 
herein, it is possible to orient the elliptical footprint 
60 onto moving conveyor 44 at any angle. By 
altering the angle of deposition of footprints 60 onto 
20 moving conveyor 44, a nonwoven spunbonded web 
can be formed that, after bonding, can produce a 
spunbonded fabric . having a machine direction to 
cross direction tensile strength ratio of less than 
about 1.5. A fabric having such a ratio is desirable 
25 in that it has a substantially uniform strength 
throughout, while maintaining sufficient strength in 
the machine direction to retain machinability. 

Two rows of footprints 60 formed by 2 rows of 
apparatuses 10 are illustrated in Fig. 5. However, it 
30 may be preferable to utilize more than 2 rows of 
apparatuses 10. Apparatuses 10 may be oriented 
so that each row of footprints 60 is oriented in the 
same direction or they may be oriented so that 
adjacent rows are oriented perpendicular to each 
35 other. In Fig. 5, angle e is 45* and the rows are 
oriented perpendicular to one another, ft is to be 
understood that footprints 60 can be oriented at 
various angles 9 ranging from 0* to approximately 
75 v At angles e greater than 75', the machine 
40 direction to cross direction tensile strength ratio 
becomes too high. Moving conveyor 44 may make 
a single pass under apparatuses 10 and collect a 
single layer of filaments or may make a number of 
passes to collect multiple layers in forming the 
45 web. Following deposition of the nonwoven spun- 
bonded web onto moving conveyor 44, the web 
can be bonded by means known in the art to form 
a nonwoven spunbonded fabric. 

In accordance with the invention, a nonwoven 
so spunbonded fabric is provided having a uniform 
appearance and having a machine direction to 
cross direction tensile strength ratio less than about 
1.5. This fabric can be utilized as a liner for diapers 
or sanitary napkins. 
ss The following working Example is provided to 

illustrate the present invention and some of itc 
advantages. The Example is representative only 
ana is in no way limitative of the invention. 
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EXAMPLE 

A nonwoven spunbonded fabric of filament 
grade polypropylene resin was produced by a pro- 
cess utilizing 6 spinnerettes, with 7 filament dis- s 
tribution apparatuses of the invention per spin- 
nerette. Riaments from thr? filament distribution ap- 
paratuses were deposited onto a foraminous con- 
vevorjp form a web that was 2.36 m (92.7 inches)" 
wide. The web was formed by one pass of the io 
conveyor under the filament distribution ap- 
paratuses. The filament distribution apparatuses 
were located in two rows. The rows were 33 cm 
(13") apart and each apparatus was 10.8 cm (4 
1/4") from adjacent apparatuses. 75 

Each apparatus included two deflector plates of 
stainless steel having a thickness of 9.5 mm (3/8°) 
and a width of 8.9 cm (3 1/2"). The short deflector 
plate was 15 cm (6") long and was oriented at 
+ 14- while the long deflector plate was 20 cm 20 
(8 W ) long and was oriented at 0 • . The fiber transfer 
tube had an inside diameter of 12.7 mm (1/2") and 
was stainless steel. The width of the filament dis- 
tribution channel exit was 3 mm (1/8 n ). The voltage 
applied to the filaments by the electrostatic charg- 25 
ing means was 30,000 volts. 

The nonwoven spunbonded web was subse- 
quently bonded by a calender between two heated 
roils, one having a smooth surface and the other 
having point engraving with 18% bond area to form so 
a fabric having a basis weight of 0.024 kg/m 2 (.70 
ozysq.yd). The fabric had a tensile strength in the 
machine direction of 7.9 N/cm (4.5 IbsTin) and a 
tensile strength in the cross direction of 7.4 N/cm 
(4.2 IbsTin). The ratio of machine direction to cross 35 
direction tensile strength was 1 .07. 

Although the present invention has been de- 
scribed in connection with the preferred embodi- 
ments, it is understood that modifications and vari- 
ations may be resorted to without departing from 40 
the scope of the appended claims. 

Claims 

1. An apparatus (10) for distributing filaments 45 
from a spun filament bundle of the type having 
fiber transfer means (12) for receiving and 
pneumatically transporting spun filament bun- 
dles, said fiber transfer means including an 
entrance (14) and an exit (16); characterized 50 
In that 

first and second deflector plates (18 and 20, 
respectively) are attached to said fiber transfer 
means (12) and disposed in substantial face- 
to-face relation to each other, said deflector 55 
plates (18 and 20) extending beyond the exit 
(16) of said fiber transfer means (12) to form a 
filament transfer channel (22) between said 



first and second deflector plates (18 and 20), 
said filament transfer channel (22) having an 
exit (24) adjacent to an end of said second 
deflector plate (20) and the first deflector plate 
(18) having a length extending beyond said 
exit (24) of said filament transfer channel (22), 
said filament transfer channel (22) having a 
width that tapers in the direction of filament 
flow from the fiber transfer means exit (16) to 
the exit (24) of the filament transfer channel 
(22). 

2. The apparatus (10) of claim 1, further compris- 
ing electrostatic charging means (32) disposed 
beyond the filament transfer channel exit (24), 
said electrostatic charging means (32) induct 
ing at least one charging pin (34) for uniformly 
applying an electrostatic charge to the fila- 
ments as they exit the filament transfer chan- 
nel (22). 

a The apparatus (10) of claim 1, wherein said 
fiber transfer means (12) is a fiber transfer 
tube (12). 

4. The apparatus (10) of claim 1, wherein the 
deflector plates (18 and 20) are rectilinear. 

5. The apparatus (10) of claim 2, wherein a plu- 
rality of charging pins (34) are arranged in 
rows perpendicular to the direction of filament 
transport. 

6. The apparatus (10) of claim 2. wherein said 
charging pins (34) have a positive charge. 

7. The apparatus (10). of claim 2, wherein said- 
charging pins (34) have a negative charge. 

a The apparatus (10) of claim 3, wherein said 
deflector plates (18 and 20) are pivotally at- 
tached to said fiber transfer tube (12) to enable 
adjustable orientation of said deflector plates 
(18 and 20) relative to one another. 

9. The apparatus (10) of claim 3. wherein said 
apparatus (10) is rotatably attached to said 
fiber transfer tube (12) to enable said appara- 
tus (10) to be adjustably rotated about said 
fiber transfer tube (12). 



10. The apparatus (10) of claim 2. wherein said 
electrostatic charging means (32) further in- 
cludes a plastic body attached to said second 
deflector plate, said plastic body havino a plu- 
rality of metal bars (36) embedded therein 
containing said plurality of charging Dins (34) 
said metal bars (36) each being attached to a 
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high voltage cable (40) for providing electro- 
static charge. 

11. A method for distributing filaments from spun 
filament bundles of the type wherein spun fila- 
ment bundles are transported pneumatically 
through fiber transfer rneans (12) character- 
ized In that the spun filament bundles are 
discharged from the fiber transfer means to a 
filament transfer channel (22), said filament 
transfer channel (22) being defined by two 
deflector plates (18 and 20) in substantial face- 
to-face relation with each other, said deflector 
plates (18 and 20) being oriented so that said 
filament transfer channel (22) has a tapering 
width, with its greatest width at the exit of said 
fiber transfer means (12) and its narrowest 
width at the exit of said filament transfer chan- 
nel (22); and 

spreading and separating said spun filament 
bundles by directing them in a current of air 
through said tapered filament transfer channel 
(22) to form a thin layer of separated, spread 
filaments. 

12. The method of claim 11, further comprising 
applying a uniform charge to said separated, 
spread filaments after they exit said filament 
transfer channel (22) so that each filament is 
provided with substantially the same amount of 
charge. 

13. The method of claim 12, wherein the charge 
applied to said separated spread filaments is 
positive- < 

14. The method of claim* 13, wherein the charge 
applied to said separated spread filaments is 
negative. 

15. The method of claim 11, wherein said fiber 
transfer means (12) is a fiber transfer tube 
(12). 

16. The method of claim 11, wherein said filament 
transfer channels (22) are capable of being 
adjustably rotated about said fiber transfer 
means (12). 

17. The method of claim 1 1 further comprising the 
steps of depositing the thin layer of separated 
filaments onto a moving conveyor to form a 
web and bonding the filament web to form a 
nonwoven spunbonded fabric, the separated 
filaments being deposited onto the moving 
conveyor at selected angles sufficient to en- 
able the formation of a nonwoven spunbcnded 
fabric having a MD/CD tensile strength ratio 
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less than about 1 .5. 
Patentanspruche 

1. Vorrichtung (10) 2um Verteilen von Filamenten 
aus einem SpinnfliamentbundeJ derjenigen Art, 
die eine Faserubertragungseinrichtung (12) 
zum Aufnehmen und pneumatischen Transpor- 
tieren von Spinnfilamentbunde! aufweist, wobei 
die Faserubertragungseinrichtung einen Ein- 
gang (14) und einen Ausgang (16) aufweist, 
dadurch gekennzeichnet, dafl erste und 
zweite Abienkplatten (18 bzw. 20) an der Fa- 
serubertragungseinrichtung (12) angebracht 
is und in einer im wesentlichen einander gegen- 

uberliegenden Beziehung angeordnet sind, wo- 
bei sich die Abienkplatten (18 und 20) hinter 
den Ausgang (16) der Faserubertragungsein- 
richtung (12) erstrecken, urn einen Filament- 
20 Obertragungskanal (22) zwischen der ersten 

und der zweiten Ablenkpiatte (18 und 20) zu 
bilden, wobei der Riamentubertragungskanal 
(22) einen Ausgang (24) benachbart zu einem 
Ende der zweften Ablenkpiatte (20) aufweist 
25 und die erste Ablenkpiatte (18) eine Lange hat, 

die sich hinter den Ausgang (24) des Rlament- 
ubertragungskanals (22) erstreckt, wobei der 
Riamentubertragungskanal (22) eine Breite hat, 
die sich in Richtung des Rlamtentflusses vom 
30 Eingang (16) der Faserubertragungseinrichtung 

2um Ausgang (24) des Rlamentubertragungs- 
kanals (22) verengt. 
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2. Vorrichtung (10) nach Anspruch 1. femer ent- 
haltend eine elektrostatische Aufiadeeinrich- 
tung (32), die hinter dem Ausgang (24) des 
Filamentubertragungskanais angeordnet ist, 
wobei die elektrostatische Aufladeeinrichtung 
(32) mindestens einen Aufladestift (34) fur eine 
40 gleichmaflige Aufbringung einer elektrostati- 

schen Aufladung auf die Fiiamente enthalt, 
wenn diese den Riamentubertragungskanal 
(22) verlassen. 



45' 



SO 



3. Vorrichtung (10) nach Anspruch 1, v/obei die 
Faserubertragungseinrichtung (12) ein Faser- 
ubertragungsrohr (12) ist. 

4. Vorrichtung (10) nach Anspruch 1, wobei die 
Abienkplatten (18 und 20) geradlinig sind. 



5. Vorrichtung (10) nach Anspruch 2, wobei eine 
Mehrzahl von Aulladestiften (34) in Reihen 
senkrecht zur Richtung des Filamenrtranspor- 

55 tes angeordnet sind. 

6. Vorrichtung (10) nach Anspruch 2, wobei die 
Aufladestifte (34) eine positive Aufladung ha- 



8 



15 



EP 0 453 564 B1 



16 



ben. 

7. Vorrichtung (10) nach Anspruch 2. wobei die 
Aufladestifte (34) eine negative Aufladung ha- 
ben. 

8. Vorrichtung (10) nach Anspruch 3, wobei die 
Abienkplatten (18 und 20) mit dem FaserQber- 
tragungsrohr (12) schwenkbar verbunden sind. 
urn eine einstellbare Orientierung der Abienk- 
platten (18 und 20) relativ zueinander zu ge- 
statten. 

• 9. Vorrichtung (10) nach Anspruch 3. wobei die 
Vorrichtung (10) drehbar am Faserubertra- 
gungsrohr (12) angeordriet ist. damit die Vor- 
richtung (10) zurn Bnstellen urn das Faser- 
ubertragungsrohr (1 2) drehbar ist 

10* Vorrichtung (10) nach Anspruch 2, wobei die 
elektrostatische Aufladeeinrichtung (32) weiter- 
htn einen Kunststoffkorper aufweist, der an der 
zweiten Ablenkplatte befestigt ist, wobei der 
Kunststoffkorper eine Mehrzahl von darin ein- 
gebetteten Metallstangen (36) aufweist, die die 
Mehrzahl der Aufladestifte (34) enthalten, wo- 
bei jede Metallstange (36) mit einem Hoch- 
spannungskabei (40) zum Aufbringen einer 
eJektrostatischen Aufladung verbunden ist 

11. Verfahren zum Verteiien von Riamenten aus 
SpinnfilamentbUndeln derjenigen Art, bei der 
SpinnfiJamentbundel pneumatisch durch eine 
Faserubertragungseinrichtung (12) transportiert 
werden, dadurch f gekennzefchnet, dafl die 
Spinnfilamentbundei aus der Faserubertra- 
gungseinrichtung an einen Riamentubertra- 
gungskanal (22) Ubergeben werden, wobei der 
Rlamentubertragungskana! (22) durch zwei Ab- 
ienkplatten (18 und 19) definiert ist, die im 
wesentJichen etnander gegenuberliegen, wobei 
die Abienkplatten (18 und 20) so orientiert 
sind, daB der Rlamentubertragungskana] (22) 
eine sich verengende Breite aufweist, wobei 
seine groBte Breite am Ausgang der Faser- 
ubertragungseinrichtung (12) und seine ge- 
ringste Breite am Ausgang des Rlamentuber- 
tragungskanals (22) zu finden ist; und 
wobei die Spinnfilamentbundei verteilt und ver- 
einzelt werden, indern man sie in einem Luft- 
strom durch den sich verengenden Filament- 
ubertragungskanal (22) richtet. urn eine diinne 
Schicht von vereinzelten, verieilten Riamenten 
zu bilden. 

1Z Verfahren nach Anspruch n, ferner enthaltend 
das Aufbringen einer gleichmaOigen Aufladung 
auf die vereinzelten. verteilten Fiiamenie, nach- 



dem sie den RlamentQbertragungskanaJ (22) 
veriassen, so daB jedes Rlament mit im we- 
ssntlichen dem gleichen Wert einer Aufladung 
versehen wird. 

5 

13. Verfahren nach Anspruch 12, wobei die auf die 
vereinzelten, verteilten Rlamente aufgebrachte 
Aufladung positiv ist 

10 14. Verfahren nach Anspruch 13. wobei die auf die 
vereinzelten, verteilten Riarnente aufgebrachte 
Aufladung negativ ist. 

15. Verfahren nach Anspruch 11, wobei die Faser- 
75 ubertragungseinrichtung (12) ein Faserubertra- 

gungsrohr (12) ist 

16. Verfahren nach Anspruch 11, wobei die Rla- 

mentubertragungskanale '(22) zum Bnstellen 

20 um die Faserubertragungseinrichtung (12) 

drehbar sind. 

17. Verfahren nach Anspruch 11, ferner enthaltend 
die Verfahrensschritte des Ablegens einer dun- 

25 nen Schicht von vereinzelten Riamenten auf 

einen sich bewegenden Fcrderer, um eine 
Bahn zu bilden, und des Bindens der Rlament- 
bahn, um ein nicht-gewebtes. spinngebunde- 
nes Textilmaterial zu bilden, wobei die verein- 

30 zelten Rlamente auf dem sich bewegendBn 

Forderer unter ausgewahlten Winkeln abgelegt 
werden, die ausreichen, um die Ausbildung 
eines nicht-gewebten, spinngebundenen Textii- 
materials zu gestatten, das ein Verhartnis der 

35 Zugfestigkeit in Maschinenrichtung zur Zugfe- 

stigkeit quer zur Maschinenrichtung von weni- 
ger als etwa 1,5 aufweist. 

Revendications 

40 

1. Appareil (10) pour repartir des filaments a par- 
tir d'une baJle de filaments files du type com- 
portant un moyen d'acheminement de fibres 
(12) pour recevoir et acheminer de fa$on 

45 pneumatique des bailes de filaments files, ledit 

moyen d'acheminement de filaments compre- 
nant une entree (14) et une sortie (16) ; carac- 
terise en ce que 

des premiere et seconde plaques de de- 

50 flecteur (respectivement 18 et 20) sont fixees 

audit moyen d'acheminement de fibres (12) et 
disposees sensiblement I'une en face de I'au- 
tre, lesdites plaques de deflecteur (18 et 20) 
s'etendant au-deia de fa sortie (16) dudit 

»5 moyen d'acheminement de fibres (12) pour 

former un canal d'acheminement de filaments 
(22) entre lesdites premiere et seconde pla- 
ques de deflecteur (18 et 20), ledit canal 
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d'acheminement de filaments (22) ayant une 
sortie (24) adjacente a une extremite de ladite 
second© plaque de deflecteur (20) et ia pre- 
miere plaque de deflecteur (1 8) ayant une lon- 
gueur s'Stendant au-dela de ladite sortie (24) 5 
dudit canal d'acheminement de filaments (22), 
(edit canal d'acheminement de filaments (22) 
ayant une iargeur qui diminue dans le sens de 
I'ecoulement des filaments allant de la sortie 
(16) du moyen d'acheminement de fibres a ia 10 
sortie (24) du canal d'acheminement de fila- 
ments (22). 



2. Appareil (10) selon la revendication 1, compre- 

nant de plus un moyen de charge electrostati- 75 
que (32) dispose au-dela de ia sortie (24) du 
canal d'acheminement de filaments, ledit 
moyen de charge electrostati que (32) compre- 
nant au moins une pointe de charge (34) pour 
appJiquer uniform6ment une charge electrosta- 20 
t'que aux filaments lorsqu'ils sortent du canal 
d'acheminement de filaments (22). 



3. Appareil (10) selon ia revendication 1, dans 
lequel le moyen d'acheminement de fibres (12) 
est un tube d'acheminement de fibres (12). 
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4. Appareil (10) selon la revendication 1. dans 
lequel les plaques de deflecteur (18 et 20) sont 
rectilignes. 30 

5. Appareil (10) selon la revendication 2, dans 
lequel une pluraJite de pointes de charge (34) 
est agencee en lignes perpendiculaires a ia 
direction d'acheminement de filaments. 35 

6. Appareil (10) selon la revendication 2, dans 
lequel lesdites pointes de charge (34) ont une 
charge positive. 

40 

7. Appareil (10) selon la revendication 2, dans 
lequel lesdites pointes de charge (34) ont une 
charge negative. 

a Appareil (10) selon la revendication 3, dans 45 
lequel lesdites plaques de deflecteur (18 et 20) 
sont fixees de facon pivotants audit tube 
d'acheminement de fibres (12) afin de permet- 
tre une orientation reglable desdites plaques 
de deflecteur (18 et 20) I'une par rapport a 50 
Tautre. 

9. Appareil (10) selon la revendication 3, dans 
lequel ledit appareil (10) est fixe audit tube 
d'acheminement de fibres (12) de facon fibre 55 
en rotation afin de permettre audit appareil (10) 
d'etre regie en rotation par rapport audit tube 
d'acheminement de fibres (12). 



10. Appareil (10) selon la revendication 2, dans 
lequel ledit moyen de charge electrostatique 
(32) comprend de plus un corps en plastique 
fixe" a ladite seconde plaque de deflecteur, 
ledit corps en plastique comportant une plurali- 
ty de barres metalliques (36) noyees en son 
sein et contenant ladite pluralite de pointes de 
charge (34), lesdites barres mgtaJliques (36) 
etant chacune fixees a un cable a haute ten- 
sion (40) destine" a foumir une charge electros- 
tatique. 

11. Procede pour repartir des filaments a partir de 
balles de filaments files du type dans lequel 
les balles de filaments files sont acheminees 
de fagon pneumatique par I 'intermediate d'un 
moyen d'acheminement de fibres (12) caracte- 
rise en ce que les balles de filaments files 
sortent du moyen d'acheminement de fibres 
vers un canai d'acheminement de filaments 
(22), ledit canal d'acheminement de filaments 
(22) etant d^fini par deux plaques de deflec- 
teur (18 et 20) sensiblement I'une en face de 
Tautre, lesdites plaques de deflecteur (18 et 
20) etant orientees de facon que ledit canal 
d'acheminement de filaments (22) ait une iar- 
geur allant en diminuant, avec sa plus grande 
Iargeur a la sortie dudit moyen d'achemine- 
ment de fibres (12) et sa Iargeur la plus etroite 
a la sortie dudit canal d'acheminement de fila- 
ments (22) ; et 

d^ployer et separer lesdites balles de fila- 
ments files en les dirigeant dans un courant 
d'air dans ledit canal d'acheminement de fila- 
ments qui va en diminuant (22) pour former 
une fine couche de filaments deployes, sepa- 
res. 

12. ProcSde seion la revendication 11, comprenant 
de plus I'application d'une charge uniforme 
auxdits filaments deployes, separes. apres 
qu'ils soient sortts dudrt canal d'acheminement 
de filaments (22) de facon que chaque filament 
recoive sensiblement la mime quantity de 
charges. 

1a Procede selon la revendication 12, dans lequel 
la charge appiiquee auxdits filaments deployes 
separes est positive. 

14. Procede selon ia revendication 13. dans lequel 
la charge appiiquee auxdits filaments deployes 
separees est negative. 

15. Procede seion la revendication 11, dans lequel 
le moyen d'acheminement de fibres (12) est 
un tube d'acheminement de fibres (12). 
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16. Proceed selon la revendication 11, dans lequeJ 
lesdits canaux d'acheminement de filaments 
(22) sont regiabies par rotation autour dudit 
moyen d'acheminement de fibres (12). 

5 

17. Precede" selon la revendication 11, comprenant 
de plus ies Stapes de <*epot de la fine couche 
de filaments sepanSs sur un convoyeur mobile 
pour former une bande, de collage de la bande 

de filaments pour former une gtoffe non-tissee w 
en nappe de filaments, Ies filaments separes 
etant deposes sur ie convoy eur mobile suivant 
des angles selectionne*s suffisants pour rendre 
possible la formation d'une dtoffe non-tissue 
en nappe de filaments ayant un rapport de 75 
resistance a la traction MD/CO inferieur a envi- 
ron 1,5. 
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